OPPLER broadening is a sensitive non-destructive nuclear technique used to detect mechanical working in the form of deformation effect.To distinguish between valence and core electrons of wrought 5xxx Al-alloys, Doppler broadening line-shape (S and W parameters)have been measured. The effect of the degree of deformation on these parameters has been carried out usingdifferent (5052, 5251 and 5754) Al-Mg alloys samples.An exponential increase in the S-parameter accompanied with an exponential decrease in the W-parameter with increasing the degree of deformation was observed before reaching saturation for both of them. The linearity in the S-versus W-parameters for the investigated (5251, 5052, and 5754) Al-alloys has been used to identify the defect type.
Introduction
Aluminum alloys grouped into wrought and cast alloys. Wrought alloys which mechanically worked to final shape consist of 4 digits based on major alloying elements, while cast alloys compositions are optimized for casting to final shaped. Wrought 5xxx Alalloys, have been studied extensively. They provide good properties, such as high fatigue strength, excellent corrosion resistance, and formability. Furthermore, the improvement of strength and formability in Al-alloys will accelerate the applications to industry as a promising structural material for substituting steels [1] [2] [3] [4] [5] .Positron annihilation spectroscopy (PAS) technique emerged as the most effective technique in point defect studies because of its high resolution and nondestructive nature. PAS takes advantage of the fact that positively charged positrons tend to localize in open volume regions (e.g., free volume, vacancies, dislocations, voids, etc.), where there are missing positively charged atomic nuclei [6] . Furthermore when a positron and an electron annihilate, the resulting gamma rays yield information about the annihilation site, making PAS a sensitive probe for vacancies. Studying the positron annihilation process characteristics can detect the state of electrons in metallic substances [7] .
Doppler Broadening
In order to observe the evolution of defects and to monitor the damage process directly, the positron annihilation Doppler Broadening (DB) technique has been used. Upon trapping, a positron annihilates with an electron into two 511 KeV photons.The detection of the slight differences in energy of the 0.511 MeV annihilation quanta due to the energy and momentum of the electron in the positronelectron annihilation is the basis of Doppler broadening measurements. A distribution spectrum of the number of counts versus annihilation quanta energy in a given material is collected, resulting in a nearly Gaussianlooking peak at 0.511 MeV as shown in Fig.1 . In an annihilation spectrum these shifts lead to a broadening of the 511 keV photo peakswhich is quantified by the S-and W-parameters [8] . S-and W-parameters reflect annihilations with valence and core electrons, respectively, therefore ideal to monitor the generation and evolution of deformation induced defects and the chemical environment at the positron trapping sites. S-parameter is the ratio of the area under the central part of the peak to the total area and W-parameter being the ratio between the area under the wings of the peak and the total area. A material with a higher S value will have more defects than a material with a lower S value [9] . 
Description of the experimental method
The system used in the present work to determine the Doppler broadening S-and W-parameters, consists of an Ortec High Purity Germanium (HPGe) detector, with an energy resolution of 1.5 keV for the 511 keV line of 22 Na, an Ortec 3keV bias supply as shown in Fig. 2 . The signal coming from the detector enters the input of a preamplifier and the output from the preamplifier is fed to amplifier. The output signal from the amplifier is fed to the input of an ADC to be digitized. Then the signal passes to the MCA that transfers the data to the computer system. Samples of Al-Mg alloys (5251 5052 and 5754) with chemical composition shown in Table 1 and of dimensions (170x150 x2.98 mm 3 ) have been chosen for the experiment. The investigated samples were polished chemically by phosphoric acid based processes then annealed at 773 K for 10 hr. Samples under investigation were subjected to different degree of deformation at room temperature.
22 Na positron source was sandwiched between two identical samples for each measurement.
Results and Discussions
The line shape parameters; S-and Wparameters as a function of thickness reduction for all investigated samples (5251, 5052, and 5754) are shown in Fig. 3 (a&b) 4 (a&b) and 5 (a&b), respectively.The general behavior of the S-parameter for all the investigated samples is found to be an exponential increase before reaching saturated value at a definite thickness reduction, while W-parameter reveals an exponential decay before reaching stability. The values that describe the behavior of S-and W-parameters for all samples are shown in Table 2 . The S-annihilation parameter as a function of the W-annihilation parameter is depicted in Fig. 6 . Liszkay et al. [10] suggested a method for data analysis which directly shows that the same type of defect can be present in a set of samples by checking the linearity of the S-versus W-parameter. The S-parameter is associated mainly with the annihilation of positrons with valence electrons. W-parameter is associated with the annihilation of positrons with core electrons. If the regions, used for the calculation of S-and W-parameters are not adjacent, a linear relationship between S and W can occur in two cases: (i) If in the samples, besides annihilation of free positrons, there is only one type of defects trapping positrons. In the case of existing of several types of defects, one of them must be predominant. (ii) If it can be assumed that several annihilation species are formed in the samples at t = 0, and they proceed to annihilation without interconversion, provided that certain relationships between the relative concentration of the species exist.
From Fig. 6 , it looks that both samples 5754 and 5251 have approximately identical linearity which means that they have the same type of defect. Meanwhile, the other sample 5052 has different trend of linearity which probably related to the presence of different type of defect. 
Conclusions
• Doppler broadening is a sensitive nondestructive nuclear technique to detect the degree of deformation of (5251, 5052, and 5754) Al-alloys.
• S-Parameter showed an exponential increase, while W-parameter decreased exponentially with increasing the degree of deformation before reaching saturation for both parameters.
• The increase stage for S-parameter refers to an increase of the percentage of the annihilations with valance electrons which indicates an increase in the defect density. The decrease stage for the W-parameter refers to decline in the percentage of the annihilation with core electrons or by other words with bulk material.
• The linearity in the S-versus W-parameters indicates that both Al-5754 and Al-5251 have the same type of defect, while Al-5052 sample probably has different type of defect. So thatDoppler broadening lineshape parameters can be used to distinguish between different types of defects.
